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DEVICE FOR DETERMINING AT LEAST ONE PARAMETER 
OF A MEDIUM FLOWING IN A LINE 



Background Information 

The invention relates to a device for determining at least one parameter of a medium flowing 
in a line, having the features of the preamble of independent claim 1. 

A device of that kind is known, for example, from German Patent No. 101 35 142 and is 
5 used, for example, in the intake system of an internal combustion engine in order to 

determine the air mass flow delivered to the internal combustion engine through a line. The 
known device has a channel structure with an inlet region from which a measuring channel, 
provided with the measuring element, branches off. The inlet region has a separation zone 
with at least one separation aperture situated at a side wall of the part of the device inserted 
10 into the line. The separation zone serves to remove liquid particles and/or solid particles from 
the channel structure, thus preventing them from entering the measuring channel which is 
provided with the measuring element, and contaminating the measuring element. 

The edges formed by the front side facing toward the main direction of flow and the side 
walls of the part of the device inserted into the line are to be regarded as leading edges where, 

15 when the device is used in the medium-carrying line, large areas of detached flow develop 
which may give rise, on the one hand, to great pressure losses and, on the other hand, to 
unintended pulsation of the flow, as a result of which pressure variations are transmitted from 
the separation aperture through the separation zone to the inlet region and, from there, also to 
the measuring channel which branches off from the inlet region. The pressure variations in 

20 the measuring channel may cause considerable falsification of the output signal of the 
measuring element. 

Summary of the Invention 

In contrast, the device according to the present invention for determining at least one 
parameter of a medium flowing in a line, having the characterizing features of claim 1, has 
25 the advantage that effects of the pulsating flow are kept away from the measuring element by 
a relatively simple and inexpensive measure, while the constructional configuration of the 
known device and hence its robustness and insensitivity to dust and water are largely 
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retained. It is thereby advantageously possible for the quality and reproducibility of the 
measurement signal to be considerably improved. Owing to at least one wind shield, which is 
disposed downstream of the at least one separation aperture in the direction of the main 
direction of flow and which projects from the side wall provided with the separation aperture, 
5 the flow along the side wall is accelerated and the flow converges with the side wall to a 
greater extent in the vicinity of the separation aperture, which has the result of reducing 
pressure variations which might otherwise be transmitted to the measuring element through 
the separation aperture. 

Advantageous exemplary embodiments and developments of the present invention are made 
10 possible by the features given in the dependent claims. 

It is especially advantageous for the wind shield to have, in a direction perpendicular to the 
main direction of flow and parallel to the side wall of the part, a lengthwise dimension that 
corresponds to a multiple of the diameter of the separation aperture and that optimally 
extends in that direction over approximately the entire length of the part provided with the 
15 channel structure. 

Wind shields that have proved to be advantageous are those in which the wind shield has a 
flat surface facing toward the main direction of flow, which surface forms with the side wall 
provided with the separation aperture an angle that is greater than or equal to 90° and smaller 
than 160°. The distance between the end of the wind shield projecting from the side wall and 
20 the side wall provided with the separation aperture is advantageously approximately from 0.5 
to 5 millimeters. 

In an especially advantageous exemplary embodiment, provision is made for the wind shield 
to have openings which are made in the wind shield in the form of notches. Advantageously, 
the wind shield is formed by a comb-like structure of teeth arranged side by side in a row. 
25 When the device is used in a medium-carrying line, strong longitudinal eddies develop 
starting at the notches. The longitudinal eddies bring about an exchange of momentum 
between the slow flow of medium in the dead water region and the rapid flow of medium 
outside the dead water region, thereby advantageously reducing the size of the dead water 
region and stabilizing the flow in that area. 
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Brief Description of the Drawings 



Exemplary embodiments of the invention are illustrated in the drawings and will be explained 
in the following description. 

In the drawings: 

5 Fig. 1 shows a first exemplary embodiment of the device according to the invention 

in the installed position on a line, 

Fig. 2 is a schematic view of a cross-section through the device according to the 

invention with the wind shield, and shows a representation of the flow 
conditions in the line, 

10 Figs. 3a, 

3b, 3c show further exemplary embodiments of the wind shield, 

Fig. 4 shows an enlarged detail of Fig. 2, 

Fig. 5 shows an enlarged for a further exemplary embodiment, and 

Fig. 6 is a plan view of the front side of the device with a wind shield of the kind 

15 shown in Fig. 5. 

Description of the Exemplary Embodiments 

Fig. 1 shows a line 3 in which a medium flows in a main direction of flow. The main 
direction of flow is marked by a corresponding arrow 18 in Fig. 1 and runs from right to left 
therein. The main direction of flow is defined as being the direction in which the medium in 
20 the line flows through the line from the inlet of the line to the outlet of the line mainly in that 
direction, even though local eddy formations and local detached flow regions exhibit a local 
deviation in flow from the main direction of flow. The line may, for example, be an intake 
manifold of an internal combustion engine. The medium in question is, for example, air 
flowing in the intake manifold. 

25 A device 1 according to the present invention is arranged in line 3 in such a manner that a 
part 6 of the device projects like a finger into line 3 and is exposed, with a predetermined 
orientation, to the medium flowing therein. When part 6 is being installed in line 3, it is 
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ensured that part 6 has a predetermined orientation in relation to main direction of flow 1 8 of 
the medium. Device 1 for determining at least one parameter of the medium includes, in 
addition to part 6 which is configured as a measuring housing, a supporting part, not shown in 
detail, having an electrical connection, in which supporting part an electronic evaluation unit, 
5 for example, may be accommodated. Device 1 may be inserted by part 6, for example, 
through an insertion opening in a wall 15 of line 3, which wall 15 delimits a flow cross- 
section of line 3. The electronic evaluation unit may be disposed within and/or outside of the 
flow cross-section of line 3. 

For example, in device 1 a measuring element 9 on a measuring element support 10 is used, 
10 the measurement data of which may be evaluated by the electronic control unit. Using 

measuring element 9, there is determined as a parameter, for example, the volume flow or the 
mass flow of the flowing medium, especially the air mass flow. Further parameters that may 
be measured are, for example, pressure, temperature, concentration of a constituent of the 
medium, or flow speed, which are determined by suitable sensor elements. 

15 Part 6 has a housing having, for example, a cuboid structure with a front wall 13 which, in the 
installed position, faces toward main direction of flow 18 of the medium, and a rear wall 14 
which faces away from that direction, a first side wall 17 and, parallel thereto, a second side 
wall 18 (Fig. 2), and a third wall 19 which extends, for example, parallel to the main direction 
of flow and is situated at the end that is inserted into the line. Part 6 furthermore has a 

20 channel structure arranged therein, with an inlet region 27 and a measuring channel 40 which 
branches off from inlet region 27. The arrangement of device 1 relative to line 3 ensures that 
the medium flowing in main direction of flow 1 8 impinges on part 6 in a predetermined 
direction and a partial stream of the medium passes in that direction through an aperture 21 at 
front side 13 into inlet region 27 of the channel structure. Aperture 21 may, for example, be 

25 oriented perpendicular to main direction of flow 18, but a different orientation of aperture 21 
with respect to main direction of flow 1 8 is also possible. A deflecting wall 26 is disposed in 
aperture 2 1 . From inlet region 27, some of the medium enters measuring channel 40 provided 
with measuring element 9 and some of it flows on into a separation zone 28 which lies 
downstream of the branching point for the measuring channel and which opens into line 3 via 

30 at least one separation aperture 33 disposed in first side wall 17 and/or in second side wall 18 
and/or in wall 1 9. In the exemplary embodiment shown in Figure 1 , main direction of flow 1 8 
runs in a plane in which separation aperture 33 is also situated. A first partial stream of 
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medium that has entered inlet region 27 flows completely into measuring channel 40 and 
leaves it through outlet 49 at wall 19 of part 6, whereas a second partial stream flows 
completely back into line 3 through the one separation aperture 33. In the flowing medium, 
liquid particles and/or solid particles, such as oil or water particles, are present, for example, 
5 which are able to contaminate or damage measuring element 9. Owing to separation aperture 
33 and the geometrical configuration of the channel structure in the entry region, liquid 
particles and solid particles do not pass into the measuring channel but flow back into line 3 
again. The exact mode of operation of the separation zone is described, for example, in 
German Patent No. 101 35 142. 

10 Fig. 2 shows a schematic cross-section through part 6. Main direction of flow 18 and the local 
flow conditions of the medium in the vicinity of part 6 are illustrated. Flow lines 60 of the 
flow of medium near part 6 are shown. It will be seen in the cross-sectional view shown in 
Fig. 2 that part 6 has a wind shield 50 which is disposed downstream of the at least one 
separation aperture 33 in the direction of main direction of flow 18 and which projects from 

15 side wall 16 provided with the separation aperture. The wind shield is arranged on part 6 in 
such a manner that the plane of section shown in Fig. 2 intersects both the separation aperture 
and the wind shield. An enlarged detail is shown in Fig. 4. The wind shield, which is 
constructed as a wind deflecting plate, is in this embodiment fastened by an end portion 52 to 
rear wall 14 of part 6, which rear wall 14 faces away from the main flow. A second end 

20 portion 55 projects beyond side wall 16 into the flow. The distance h between end 56 of wind 
shield 50 projecting from side wall 16 and side wall 16 provided with separation aperture 33 
is approximately from 0.5 to 5 millimeters. Distance h is defined by the shortest distance of 
projecting end 56 of wind shield 50 from perpendicular base point 57 of the distance line, 
shown dashed in Fig. 4, on a plane extending through side wall 16. End portion 55 projecting 

25 from side wall 16 into the flow has a flat surface 51 facing toward main direction of flow 18. 
Flat surface 51 forms with side wall 16 provided with separation aperture 33 an obtuse angle 
a that is greater than or equal to 90° and smaller than 160°. In Fig. 2 and Fig. 4 it is not 
possible to see the lengthwise dimension of wind shield 50. This is shown, however, in Fig. 6 
for a second exemplary embodiment which is described hereinafter. In the case of the first 

30 exemplary embodiment shown in Fig. 2 and Fig. 4 also, wind shield 50 extends in a direction 
perpendicular to main direction of flow 18 and parallel to side wall 16, with a lengthwise 
dimension L that corresponds to a multiple of the diameter of separation aperture 33 and that 
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preferably extends in that direction over approximately the entire length of part 6 provided 
with the channel structure. Wind shield 50 may, however, also be shorter. 

The mode of operation of the wind shield will be described below. Fig. 2 shows the flow 
lines of the flow of medium in line 3 in the vicinity of part 6. It will be seen that the flow 
5 impinges on front wall 13 of part 6 and that detachment regions, represented by dashed lines 
61 and 62, form at the edges formed by front wall 13 and the two side walls 16 and 17 that 
face away from each other. At side wall 17, which is not provided with wind shield 50, 
depending on the flow speed the flow (line 62) may become detached from the side wall to a 
very great extent and may not reattach. In the detachment regions, the flow is not stationary 

10 but pulsates and produces pressure variations, as is indicated in Fig. 2 by eddies 63. As will 
also be apparent, at other side wall 16, wind shield 50 causes an altered flow behavior. The 
modified, smaller dead water region is represented by dashed line 61. Owing to wind shield 
50 at the downstream end of side wall 16, the flow is accelerated in the vicinity of side wall 
16 and reattaches to the side wall in the region of separation aperture 33. Consequently, 

15 pressure variations in the detachment region are not transmitted through separation aperture 
33 to the channel structure in the interior of part 6. 

Various exemplary embodiments are possible for the wind shield. Fig. 3a shows an 
exemplary embodiment with a wind shield 50 projecting perpendicularly from side wall 16. 
Fig. 3b shows an exemplary embodiment in which the wind shield is formed by a projection 

20 on side wall 16, which projection is preferably formed integrally with part 6 and does not 

necessarily have to be arranged at the downstream end of side wall 16. Fig. 3c shows a wind 
shield having a curved surface, and therefore not a flat surface, facing toward the main 
direction of flow. Further embodiments of the wind shield are possible, of course, which are 
not illustrated here. What is important is that the wind shield projects from the side wall into 

25 the flow downstream of the separation aperture. In particular, in an exemplary embodiment in 
which two separation apertures are provided on the two side walls 16, 17 facing away from 
each other, it is also possible for two wind shields to project from the two side walls. If the 
separation aperture is disposed on lower side wall 19, the wind shield may also project from 
lower side wall 19 of part 6 downstream of the separation aperture. 

30 An especially advantageous exemplary embodiment is illustrated in Fig. 5 and Fig. 6, which 
show a development of the wind shield illustrated in Fig. 2. The flow behind part 6 viewed in 
the downstream direction is diverted to a relatively great extent by the wind shield in Fig. 2, 
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with the result that a large dead water region is produced behind part 6, in which the flow 
pulsates and there are pressure variations. Dead water region is to be understood as being the 
region of flow downstream of the line of detachment in the main direction of flow, in which 
region there is a turbulent form of flow in addition to a greatly decelerated basic flow. 

In order to prevent pressure variations of the dead water region from quite possibly 
propagating as far as separation aperture 33, it is advantageous to provide the wind shield 
with openings 53, as shown in Fig. 6. Openings 53 may be made in wind shield 50 in the 
form of notches at regular or irregular intervals. The wind shield shown in Fig. 6 has a 
plurality of V-shaped notches, with the result that wind shield 50 is formed by a comb-like 
structure of teeth 54 arranged side by side in a row, the width of a tooth being greater than the 
space formed by notches 53 between two adjacent teeth. As illustrated in the enlarged detail 
shown in Fig. 5, starting at notches 53, strong longitudinal eddies 70 develop, the axes of 
which extend in main direction of flow 18. The longitudinal eddies bring about an exchange 
of momentum between the slow flow of medium in the dead water region and the rapid flow 
of medium outside the dead water region, thereby advantageously reducing the size of the 
dead water region and stabilizing the flow in that area. In that manner, transmission of 
pressure variations to the separation aperture is avoided even more reliably. 
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